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Tlie specification 
! Tule oT invention: 

Hranch nitcgvation macliitic 

2 Scope of claims: 

A niullistase branch integration machine 
comprising of strip lines and has a stub 
between lines wliich connects tJiese lines 
and inter- stage connection ports m a straight 
line. 

3 Detailed description of the invention: 

Field of the invention 
This invention is for a multistage branch 
integration inachine which is foimed by strip 
lines. 

Description of tlie related art and problems 
I- or example; when the wnvelengtli is z as 
FiHuie 1. ports ?{'P4 vWll be formed on the 
onc-3tui;c brunch integration machine 
comprising strip Inies by being mtegrated 
niutuaMy witji zf4 in leiigUi. This one-stage 
bi anch integration machine has a restricted 
applicauon, Tlius a two-stage branch 
fntegration machine is normally used for 
pcwajive use as Figure 2. 
On these traditional multistage branch 
integnvtion machines, the impedance Zj of 
Inics I&3 on both sides should be bigger 
the impedance Zt of lines 4-7 which 



connects polls in a straight line and tJie 
impedance Zi of Ime Z on the terminal area. 
For example, on the two-stage branch 
integration maclnne. the impedance of lines 
1 &3 vvill be Z,i=\ ZOO. and if wc set the basic 
dialectic constant for 2.5 and the tliickiiess 
for O.Smm. the width of lines 1&3 wiU be 
approximately 0-4mm. If the \n^ddi ts 
tJvinner, it is difficult to get desired 
characteristics without improving a 
precision of production. On the othei^ hand, 
when the frequency is high, t)ie value for the 
length of lines 4-7, and 2 at tlie impedances 
Zi&Zj will be near the one for the line width. 
Til us. there will be mi effect of the termmal 
area ajid it will be difficult to get tlie desired 
cliaractert sties. 

Figure 3 shows ilie pattern of the traditional 
two-stage branch integration machine which 
center frequency is 6. 1 5CKz and the 
impedance is set high witli making botli 
lines 1&3 thinner Using these branch 
integratjon machine, tJie actual measurement 
witlun for tlie insertion loss IL and 

tlic return loss RL on i)\c board which is 
0.08mm thick and its dieleclnc constant 2.55 
is shown in Ficure A. 
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In tdc same figure, the curve a shows the 
insenion loss IL by dislributing frorn tlie 
port P 1 to the pott P3, the curve b shows tlie 
insertion loss IL by dtsmbutijig from Uie 
port PI to the pon P4, ilie curve c shows die 
i-sturn loss RL by distributing from the port 
PI to the port P3, and tlie curve d shows llie 
remrn ioss RL by distributing from the port 
r 1 to the port PA hi tJiis way ,tiie 
distnbuti vc characteristic from the port P 1 to 
h\e port P3 differs fiom the one from the 
poit P 1 to die port P4 even neaj- die center 
rrequency and tlius we could not expand the 
u&e of the traduional two-stage branch 
integration machine- 
Object of the invention 
This invention is to provide a branch 
mligratiou machine which is easy to make 
and enables to get a pervasive characteristic. 
We will give a full detail about the 
cmbodicnetu ;is follows. 

Description of Uie preferred embodiments 
l'ii!iire 5 siiows aii overview pattern of a 
Iwo-stage branch integration machine for 



embodiment of the inventiou. Tlic same 
sign in Figure 2 siiov^'s die same part and 8- 
1 0 arc stubs. The stubs 8-10 must be 
smaller than z/4 and it is more suitable if 
they are smaller than z/lO since tliere is less 
effect from die characteristic of frequency. 
By setting up these stubs 8-10, die 
distributive charactenslic from the port P 1 to 
the port P3 or the port P4 will correspond 
ovei- large areas and it enables to bfiuich ov 
integrates on a broadband. 
Ke.xt, we would like to explain the 
characteristic of ilic stubs S - 1 0. " As can be 
sccJi m Figure G, in case of the stubs 8&9 
are formed between lines which connect the 
poits, the distnbutive characteiistic will be 
as can be seen in Figure 7. On die same 
figure, the curves a-d show the insertion loss 
IL and the return loss RL which coirespond 
to the curves a-d in Figure 4. As can be seen 
in Figure 7, the characteristic is unproved in 
comparison with Figure 4 since distributive 
characteristic matches in the vicinity of 
6 SCHzand tJie mseition loss IL is smaller. 



Figure 6 shows a case when tlie stub is 
formed only on the middle line or the h*ne 2 
and the distributive characteristic of the case 
is shown ni Figure 7, On die same figure, 
the cui ves a-d show the insertion loss IL and 
the return loss RL whicli correspond to die 
curves a-d in Figure 4. In dits way, die 
distributive charactenstic differs but the 
i-^turn loss RL is improved only when the 
•Stub H is formed. 

rigurc 1 0 sliows the pattern wlien the stubs 

3. 9. and 10 are formed and Uie distributive 
cliaracteristic is shown in Figure i 1 . In the 
.same figure, the curves a-d show the 
insertion loss IL and die return loss RL 
which correspond to die ctu ves a-d in Figure 

4. By setting up the stubs 8. 9, and 10, the 
distributive characteristic matches on a 
broadband. Tims, diis enables to branch or 
nitegrate a broadband ultrahigh frequency 
signal. 

I:i die cmbodmicnt of Figure 10, the return 
loss RL IS comparatively small, dius, we can 
improve the distributive charactcrisdc to the 
one m Figure 13 by tapering the lines 13-14 



which connect the ports PI-P4. hi the same 
figure, the curves a-d sliow die tnseitton loss 
IL and the return loss RL wliich correspond 
to the curves a-d in Figure 4. Compared 
with the distributive characteristic in Figure 
1 2, the return loss RL will be bigger but the 
insertion loss IL does not correspond. 
Tlius. we tapered the both lines of 1 &3 and 
set diem as higli impedances. Then we can 
get tlie distributive characteristic as Figure 
15. In die same figure, the curves a-d show- 
die insertion loss IL and die return loss RL 
which correspond to die curves a-d in Figure 
4. When wc compare this same figure with 
Figure 4, u is clear that die insertion loss IL 
will match on a broadband and die return 
loss RL will be biggCT. Thus, this enables to 
bmnch or integrate on a broadband. As the 
lines I&3 on both sides are 10-30% smallei" 
dian [20C1 of the relevant art, the lines are 
set smaller in this embodiment. Thus, as can 
be seen in Figure 14, the lines I&3 arc 
tapered more dian d»c default and there is no 
opci-Qtional problem die both impedances. 
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Figure 16 is an explanation draiving wliich 
shows chdiiges of a distributive 
characteristic according to die size of 
mipeda-uce and tiie presence of stubs, (a) 
shows ihc lines 1-7 as ihc impedance Zi-Zj, 
Ihc stub 9&10 as the impedance Zj. 
According to changes of these impedances, 
tlie distributive cliaractensttc will change as 
t}\i arrows (b)-(g). TIic curve a shows a 
distributive characteristic of the port PI to 
the. port P3 and the curve b shows a 
distributive characteristic of tlie poit P 1 to 
tlitf port P4. for example, when we inakc 
the impedance Z-, of the hne 1&3 on both 
5\d&s smaliev- it moves to iKe diveclion to 
itiivc *i cJiscrcprtticy of tile custnbutive 
chariicienstic as can be seen in (b) and when 
we set the impedance Zt bigger, it moves to 
the direction to match the distributive 
characteristic as can be seen in (c). 
Also when we make the impedance Z- of the 
middle line 2 smaller, the dtstnbutive 
characteristic does not match as caw be seen 
in (d) and when we make it bigger, the 
dtstnbutive characteristic niatchcs as can be 
seen in (e). When we maJce tlie impedance 



Z| of tJie lines 4-7 smaller, the distnbutive 
chaiactcnstic does not match as can be seen 
in (f) and when we make it biggei\ the 
distributive characteristic rnatches as can be 
seen in (g). When we sei up the stubs 9&I0. 
tlie distriburive characteristic will move to 
tl\e directtott to match as can be seen vrv (U). 
If stubs axe bigger than 2/4, the moving 
dirccrion of the distributive characteristic 
will be opposite of the aforementioned case. 
Thus, we need to mal<c the stubs smaller 
ilian 2/4. Also it IS suitable to make them 
smaller than z/10 to avoid tlie effect of 
frequency cliaiacteristic It is preferable to 
make the variano" of impedances less than 
50% of the theoreac value. If ti»c variation 
is big> it requires setting up a new 
integraied-circuit on input-output side. 

Effect of the invention 
As we explained above, this invention is 
useful toconnect die line 2 and the potts 
hnearly by .setting up the stubs 8, 9, aiid 10 
between the lines 4-7. For example, it has 
an important advantage to correspond the 
distiibutivc chai-actciistic on a broadband 
from the port PI to the port P3 or tlie port P4, 



or from the port P 2 to the port P3 or the port 
P4. If the length of stubs 8, 9, and 10 is K 
there will be less effect on the frequency 
characteristic on setting tJie stubs smaller 
than or X/IO. Tt also enables to clear the 
effect on the tei mmal area and increase die 
return loss RL by tapering the connection 
line to the ports. It IS possible to branch and 
integrate on a broadband witlioMt set tlie 
lines l&j on the both input-output sides as 
high impedances. This means the possibility 
to i^et the desired distiibutjve characteristic 
v^ithoiu tapering the hues 1&3 and shows 
vlie advantage of faciiitatmg maivufactunivg. 
4 Brief descnption of the drawings 
Figure 1 shows a traditional one-stage 
branch integration machine. Figure 2 shows 
J traditional two-stage bi"aiich integration 
niachuie. Figure 3 shows a specific pattern 
of a tiaditioHiii two-stage branch integration 
machmc. Figure 4 shows some curves which 
shows the distributive clmactcristic of a 
liituich integration machine in Figure 3, 
Kii;iiie 5 shows a branch integi^tion machine 
of cmhodinienl of this invention^ Figure 6 
shows a pattern of a branch integration 
mcicKme which has uiier-suge stubs, Figure 
7 shows sonic curves which shows the 
distributive characteiistic of the bi'ancli 
integration machine in Figure 6. Figure S 



shows a pattern of a branch integration 
machine which has mter-stage stabs in the 
terminal area. Figure 9 shows some curves 
wliich show the distributive characteristic of 
llie branch integration machine in Figure 8, 
Fieurc 1 0 shows a pattern of a branch 
integration machine of embodiment of tliis 
invention.. Figure 1 1 shows some cuives 
which show the distributive cliaractcristic of 
the branch integration machine in Figure 10. 
Figure 1 2 shows a pattern of the branch 
integration machine with the tapered input- 
output hues, Figure 13 shows some curves 
which show the dtstnbutive chacactev-tstic of 
the bi-anch integration machine m Figure 12, 
Figure J 4 shows a pattern of a branch 
integration machine which has high 
impedances of the lines on both sides. 
Ftgme 15 shows some curves wlvich show 
Uie disti ibutivc characteristic of the branch 
mtegj ation machine in Figure 14, and (a}- 
(g) of Figure 1 6 show impedances of each 
line and the tendency of the distributive 
characienstic according to the chjnges. 

Patetit applicant: Fu)itsu Limited. 
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